T he annual incidence of hip fractures is estimated at 250,000 in the United States and more than 1.6 million worldwide and is predicted to double by the year 2040. [1] [2] [3] Hip fractures are associated with significant patient morbidity and 1-year and 30-day mortality rates of 12% to 36% and 5% to 11%, respectively. 1, 2 The effect of early surgery on hip fracture outcomes has received considerable study, and although research suggests that early surgical treatment of these fractures leads to better patient outcomes, studies to date are inconclusive. Time-to-hip-fracture-surgery benchmarks remain a subject of much debate because supporting evidence is limited by methodology and selection bias. 27 British and Canadian health care systems have focused considerable attention on the time to surgery as a key measure. In 2010, the England and Wales Department of Health Best Practice Tariff began providing financial incentives for operating on patients with hip fractures within 36 hours. 28 Subsequently, the United Kingdom's National Institute for Health and
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Materials and Methods

Data Collection and Patient Selection
A retrospective cohort study was conducted using the prospective ACS-NSQIP database to identify patients who underwent hip fracture surgery between January 1, 2005 
Patient, Demographic, and Perioperative Variables
The ACS-NSQIP reports on a variety of preoperative, comorbidity, demographic, operative, and laboratory variables. 32, 33 Time to hip fracture surgery, age, sex, and race were extracted. Patients with race other than white or black were grouped as a separate other category. Comorbidity data collected included acute kidney insufficiency (AKI), dyspnea, and infectious illness at time of hospital admission, and functional health status. Body mass index (BMI) was calculated from height and weight. Preoperative international normalized ratio (INR) and admission hematocrit were extracted. American Society of Anesthesiologists (ASA) score, anesthetic technique (general vs other), wound class, and procedure type were extracted. Procedure type was categorized as arthroplasty vs closed or open hip fracture fixation. Mortality was defined as death within 30 days of hip fracture surgery. Length of stay was defined as time in days from surgery to hospital discharge. Thirty-day postoperative complications were divided into major and minor based on precedent in the literature. 9 Minor complications were defined as the presence of at least 1 of the following: superficial surgical-site infection (SSI), urinary tract infection (UTI), AKI, deep venous thrombosis (DVT), or pneumonia. Major complications were other clinically relevant complications as defined by the ACS-NSQIP, excluding mortality. These included deep wound infection, sepsis, septic shock, wound dehiscence, pulmonary embolism, unplanned intubation, ventilator use for more than 48 hours, cardiac arrest requiring cardiopulmonary resuscitation, acute myocardial infarction, acute renal failure, cerebrovascular accident, and hardware failure. Detailed definitions of each complication are available in the ACS-NSQIP user guide.
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Statistical Analyses
Statistical analyses were conducted using SAS 9.3 statistical software (SAS Institute Inc, Cary, North Carolina). For the primary outcome, the number of patients who underwent surgery within the NICE guideline (surgery on the day of admission or on post-admission day 1) was summarized with counts and proportions. Relevant demographic and clinical characteristics were compared between patients who were treated within the guideline vs those who were not. Chisquare test was used to compare categorical variables, and t test or Wilcoxon rank sum test was used to compare continuous variables. A P value less than .05 was considered significant.
Multivariate logistic regression analysis was used to examine associations between patients being treated beyond the NICE time-to-surgery benchmark and patient demographics or clinical characteristics. The initial multivariate model contained all but 6 variables, which had over 50% missing values. Variables with insignificant associations were removed from the final model. Other variables that were under a threshold of P<.10 were kept in the final model.
Multivariate linear regression analysis was conducted to examine the association of meeting the NICE time-to-surgery benchmark with LOS, adjusting for other variables that were associated with LOS.
Similarly, multivariate logistic regression analysis was used to examine the association of meeting the NICE time-to-surgery benchmark with 30-day mortality, major complications, and minor complications, adjusting for other variables associated with the corresponding outcome.
results
Patient and Operative Characteristics
A total of 27,937 patients undergoing hip fracture surgery between 2005 and 2013 were identified from the ACS-NSQIP database. After excluding patients younger than 60 years at the time of injury and those missing time-to-surgery data, 26,066 patients were included in the final analysis ( Figure) . Table 1 compares patient and operative characteristics between the groups. Patients included in the sample were most commonly 80 to 89 years old (n=11,436; 43.9%) and female (n=18,707; 71.8%). Nearly twothirds (n=16,396; 63.0%) of the patients were categorized with an ASA score of III. The majority of patients were treated with internal fixation (n=20,293; 77.8%), whereas 22.2% (n=5773) underwent arthroplasty.
Time to Hip Fracture Surgery
Of the 26,066 patients included in the primary analysis, 71.4% (n=18,611) met the NICE time-to-surgery benchmark ( Table 2) . Patients most commonly underwent surgery on post-admission day 1 (n=12,632; 48.5%). Extending the time-to-surgery benchmark to include post-admission day 2 occurred in 89.4% (n=23,297) of the study sample.
Factors Associated With Missing the NICE Time-to-Surgery Benchmark
The multivariate regression analysis found many factors associated with missing the NICE time-to-surgery benchmark (Table 3) , including sex; race; obesity (>30.0 kg/m 2 ); dyspnea; infectious illness at time of hospital admission; bleeding disorder; preoperative hematocrit less than 38%; preoperative platelet count less than 50,000 cells/mm 3 ; INR greater than 1.4; ASA score of III, IV, or V; transfusion requirement; arthroplasty procedure; and femoral neck fracture diagnosis (P<.001).
Patients with a functional health status of "totally dependent" (P=.017), overweight patients (25.0-30.0 kg/m 2 ; P=.010), and patients receiving anesthesia other than general (P=.004) were also likely to miss the NICE time-to-surgery benchmark.
Outcomes
The 30-day cumulative incidence of mortality was 6.9%. The 30-day cumulative incidence of total, major, and minor complications was 15.8%, 6.7%, and 11.7%, respectively ( Table 2) . Median postoperative LOS was 4 days (interquartile range, 3-6) for all patients.
When adjusting for multiple relevant variables ( 
discussion
This study found that more than twothirds of patients with hip fractures at participating ACS-NSQIP hospitals were treated within the NICE time-to-surgery benchmark, and extending the benchmark to include patients treated on postadmission day 2 would include 89% of the study sample. Many variables, including sex, race, procedure type, and comorbidity, were predictors of missing the benchmark. Meeting the benchmark was not associated with reducing the risk of major complications; however, it was associated with decreased likelihood of 30-day mortality and minor complications. The finding that 71.4% of patients met the NICE benchmark is consistent with US time-to-surgery data from the ACS National Trauma Data Bank (59%) and National Inpatient Sample (NIS) (72.1%). 4, 5 Current UK data show that 71.7% of patients meet the NICE benchmark. 6 The comparison confirms the feasibility of implementing a similar time-to-surgery benchmark in participating ACS-NSQIP hospitals.
Operating room availability and preoperative medical clearance are the main reported barriers to early surgery, and both are potentially modifiable. 8, 9 The association between missing the NICE benchmark and nonmodifiable variables such as active infection was not surprising. The study's results identified treatment with arthroplasty as a significant predictor of delay. There are several possible causes for this finding, but because this is a po- 
tentially modifiable cause of surgical delay, further investigations to address this association are warranted. In addition, patients who were black and other (including Hispanic) were more likely to miss the benchmark compared with their white counterparts. This was similarly identified in a recent NIS study analyzing more than 2 million patients, 5 underscoring potential inequity challenges that the PPACA aims to overcome. The current study's results also support the recent finding that irreversible novel oral anticoagulants are a barrier to timely surgery. 24 The reduction in 30-day mortality with timely surgery for a hip fracture is consistent with 2010 and 2012 meta-analyses of adjusted prospective studies.
12, 13 Nyholm et al 26 reported that a delay of more than 12, 24, and 48 hours increased the risk of 30-day mortality; however, only a delay of more than 24 hours increased the risk of 90-day mortality. The United Kingdom reported a 15% decrease in 30-day mortality from 9.2% in 2008 to 8.2% in 2013, 6 as have recent UK and US studies at multiple time points. 5, 14, 15 However, it should be noted that several high-quality studies, including a systematic review involving 291,143 patients, did not find a reduction in mortality with early surgical treatment. 4, 8, 9, [16] [17] [18] 25 Meeting the NICE benchmark was associated with a reduction in postoperative LOS, although at less than 1 day, it is of arguable clinical benefit. The current study's findings are in contrast to the clinically significant reductions in postoperative LOS found in current UK data 6 and the majority of the literature. 18, 19, 25 This is an important finding given the financial implications of additional postoperative hospital days.
Although inconsistent and limited, the current literature supports early hip fracture surgery to reduce complications. 4, 5, 8, 9, 12, 13, 16, 20, 21, 22, 25 Morbidity has not been studied as thoroughly as mortality, and many previous studies failed to adequately control for confounders, primarily comorbidity and fracture type. 12, 13 The current study's adjusted analysis demonstrated no significant difference in major complications between time-to-surgery cohorts. However, the findings identified that early surgery was associated with fewer minor complications.
This study has several limitations. The ACS-NSQIP records time to surgery in days from admission, preventing more precise hourly time-to-surgery analysis. Although the ACS-NSQIP is a highquality prospective database, the current study was subject to limitations associated with database studies, including incorrect data entry, absence of prognostic variables such as patient insurance status, short-term follow-up, and missing data. However, this large, risk-adjusted, prospectively collected database study may provide the highest possible level of evidence given ethical issues with randomizing the time to treatment in this patient population. 26 Despite these limitations, the authors believe this study is a valuable contribution to the hip fracture literature. Although there is support for a time-to-hip-fracturesurgery benchmark in the United States, the authors sought to determine how fre- quently ACS-NSQIP hospitals-more than 90% of which are located in the United States-meet such a benchmark to better understand the feasibility of implementing a timing standard. They identified several important factors associated with missing the NICE time-to-surgery benchmark that will need to be considered when implementing and enforcing a time-to-surgery standard in participating ACS-NSQIP hospitals. They controlled for confounding factors, including patient comorbidity and procedure type, which is a limitation of many previous studies. Furthermore, the ACS-NSQIP database contains data on functional impairment, type of anesthesia used, laboratory values, and actual diagnosis of comorbidities, which is a limitation of the Danish Fracture Database study. 26 To the authors' knowledge, the current study was among the first and largest studies to consider so many clinically important variables. Finally, the study's findings suggest that the current NICE benchmark may be unnecessarily narrow in terms of mortality, minor complications, LOS benefit, and risk of major complications. This should be interpreted with caution given recent studies suggesting that early surgery at less than 12 or 24 hours may further reduce 30-day mortality and morbidity. 5, 15, 26 conclusion This study's findings highlight the feasibility and benefit of implementing a time-to-surgery benchmark in the United States. However, the current NICE benchmark may be unnecessarily narrow. Extending the benchmark to postadmission day 2 did not significantly alter the decreased likelihood of 30-day mortality or minor complications, nor did it increase the likelihood of major complications. Many factors were associated with surgical delay, underscoring important time-to-surgery barriers and health care disparities that warrant future investigation for benchmarks to be successfully implemented.
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